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Improvements or or relating to Centrifugal Dust Separator Assemblies. 


I, Willy Neumann, of 26 Hohenweg 
Wilhelmsfeid/Odenwald, Germany, of Ger- 
man nationality, do hereby declare the in- 
vention, for which I pray that a patent may 
be granted to me, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 

The invention relates to a novel centri- 
fugal dust separator assembly which oper- 
ates on the "eddy sink" principle and the 
dust extraction efficiency of which, according 
to measurements of dust extraction efficiency 
with a standardised air filter testing dust 
which is used for testing air filters for in- 
ternal combustion engines and has the fol- 
lowing composition as regards particle sizes : 
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is equivalent in practice to the dust extrac- 
tion efficiency of good air filters, but the 
complicated and time-consuming mainten- 
ance of these filters, for example of oil- 
moistened metal air filters, is obviated. 

In connection with ventilation plants in 
rooms or internal combustion engines, where 
the impurities are of atmospheric nature, for 
example blowing sand or road dust, the dust 
separated out from the air by the centri- 
fugal separators according to the invention 
can be blown directly into the atmosphere 
by the centrifugal dust separator assembly 
according to the invention, whereby com- 
pletely maintenance-free operation is pos- 
sible. 

As is known, with filter plants, for ex- 
ample with oil-moistened air filters which 
serve for cleaning the air for combustion 
of engines, considerable engine wear can 
be caused because of inefficient maintenance 
of these filters. 

[Price 4s. 6d.] 


These disadvantages are overcome accord- 45 
ing to the invention. 

The dust-extraction devices according to 
the invention are especially suitable for 
separating out radio-active dust (so-called 
atomic dust), for example in connection with 
vehicles winch must be used in areas con- 
taminated by atomic dust. Vehicles of this 
type are of course provided externally with 
a screen against atomic dust, -but hitherto 
the cooling and combustion air necessary 
for the engines had to be drawn through air 
filters connected in front of the engine. The 
respiratory air for the crew of the vehicle 
was formerly purified in the same manner 
The dust retained by the filter forms a 
source of radio-active radiation and leads 
to damage to the health of the vehicle crew. 
Furthermore, cleansing of the contaminated 
filters also involves danger. 

When using the' centrifugal dust separa- 
tor assembly according to the invention, the 
formation of sources of radiation in the 
vehicle are avoided or at least very substan- 
tially reduced because of dust extraction, 
since the atomic dust which is present in 
the contaminated area is immediately blown 
into the atmosphere again, so that accumu- 
lation of radio-active dust in the vehicle is 
scarcely possible. 

With the centrifugal dust separator assem- 
bly according to the invention, the dusts 
separated out can, at will, be constantly dis- 
charged into the atmosphere or can be col- 
lected in a container which is to be emptied 
at intervals. F 

Centrifugal dust separators are known 
per se in which the air to be purified enters 
a cylindrical separating chamber tangentiaUy 
and the purified air discharges axially the 
tangential inlet consisting of a plurality of 
inlet openings arranged concentrically 
around the pure gas outlet pipe, the separat- 
ing chamber having connected thereto a 
dust-collecting hopper which if necessary is 
connected to the conduit of a fan ' 90 
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A centrifugal separator group is also 
known in the art which consists of a plura- 
lity of parallel-connected centrifugal separa- 
tors arranged in line with a common initial 
5 gas distribution chamber and a common 
dust-collecting chamber the separate centri- 
fugal separators being fitted on a common 
clean gas discharge duct and projecting into 
the dust collecting chamber. 
10 The centrifugal separators known in the 
art have hitherto normally been made of 
sheet metal. 

With the hitherto usual method of manu- 
facturing separator elements from sheet 
15 metal, the manufacturing tolerances of the 
dimensions had to be kept very narrow and 
the surface properties of the air-guiding sur- 
faces in the air-inlet and in the vortex 
chamber had to be kept very smooth and as 
20 far as possible polished, so that the air fric- 
tion on the air-guiding surfaces is as small 
as possible in order to reduce the air vortex 
formation by which the dust separation is 
verygreatly influenced. However, when the 
25 separator elements are made from sheet 
metal the necessary strict tolerances with the 
required surface quality cannot be produced 
at economical costs when manufacturing 
large numbers of units. 
30 ' According to the present invention, a 
centrifugal dust separator assembly includes 
a number of elements each comprising a 
cylindrical vortex chamber with an approxi- 
mately tangential dirty air inlet, in the form 
35 of a distributor similar to a turbine wheel 
and an axial clean air outlet, and with con- 
nected, separate or joint dust collecting con- 
tainers, the distributor and vortex chamber 
being made as a die casting. 
40 As regards the distributor manufactured 
as a die casting according to the invention 
and which is in the form of a turbine wheel 
open around its curved side, the air-guiding 
ducts of the distributor are defined by the 
45 top cover of the turbine wheel, its blades, 
and a centering ring. The centering ring 
in this case serves both for centering the 
distributor and vortex chamber and for 
fonning the air-guiding ducts of the distri- 

50 butor. •- _ _ . p 

According to the constructional form or 
the dust separator according to the invention 
which is shown in Figure 1, each vortex 
chamber has associated therewith a dust- 
55 collecting container into which the dust is 
conveyed throueh a dust outlet slot by the 
eddy sink in the dust collecting container. 

According to a constructional form of 
the dust separator according to the inven- 
60 tion as shown in Figure 2, several separator 
elements are assembled to form a group, the 
elements ejecting the dust into a common 
dust container. . 
With the separator groups known in the 
65 art and consisting of several separator ele- 


ments with a common dust collecting con- 
tainer, the dust-extraction efficiency was sub- 
stantially lower than the dust-extraction 
efficiency of separators having a separate 
dust collecting container. 10 

The reason for this phenomenon is par- 
tially to be attributed to the fact that the 
separator elements made of sheet metal, be- 
cause of the necessarily high manufacturing 
tolerances, differ to a greater or lesser degree 75 
from one another as regards the cross-section 
of the inlet apparatus and the diameter 
of the vortex chamber, and also as regards 
the surface quality of the air-guiding duct 
and the centering of the vortex chamber 80 
with the inlet apparatus, whereby the peri- 
pheral speeds of the vortexes in the vortex 
chambers are different. m 

Moreover, the air and dust admission to 
the separator elements when arranged in a 85 
group is different according to the position 
of the air-extraction ducts in the dust col- 
lecting housing, whereby the rotational 
speed of the vortex in the separator elements _ 
is unfavourably influenced. 90 

With a greater admission of air to a 
separator element, the vortex speed in- 
creases, while this speed falls with a greater 
dust admission, because the mass of the dust 
must be accelerated by the vortex and this 95 
causes a braking of the peripheral speed of 
the vortex. . 

The vortex with a high peripheral speed 
produces a greater back pressure at the dust 
outlet slot to the collecting container than 100 
the slow vortex, the greater back pressure 
being partially balanced out through the dust 
outlet slot of an element with a slow vortex 
and having a lower back pressure and at 
least obstructs, if it does not completely pre- lOo 
vent, the exit of "dust from this element. 

If* the dust cannot be completely ejected 
from the vortex chamber, the dust of the 
air stream from the separator element is sup- 
plied again to the clean air stream, the 110 
overall outcome of which is that the separa- 
tion efficiency of the group separator with 
a common dust collecting container is 
lowered relatively to the separation efficiency 
of the separator with a separate collecting 115 
container. ' , . '. . 

With uniform air and dust admission, the 
rotational speed of the vortex in the separa- 
tor elements according to the invention is 
the same, because of the narrow limits of 120 
tolerance and the same surface quality of 
the elements. ... 
. According to the invention, in order to 
compensate for the back pressure in the dust 
outlet slot with different rotational speeds l2o 
of the vortex with group separators, owing 
to differential air and dust admission to the 
elements, the pressure difference between 
the vortex centre and the dust outlet slot is 
used. The subatinospheric pressure at the 130 


933,936 


3 


bottom of the vortex chamber and of the 
vortex centre is 2 — 3 times greater than the 
subatmospheric pressure at the dust outlet 
slot, according to the speed of rotation of 

5 the vortex. 

With a subatmospheric pressure at the 
dust outlet slot of about 30 mm. water 
column, the subatmospheric pressure of the 
vortex centre at the bottom of the separa- 

10 tor element is between 60 and 90 mm. water 
column. 

The centrifugal dust separator according 
to the invention can consist of one separa- 
tor element or a group of several separator 

15 elements. 

According to the invention, with group 
separators having a common dust collecting 
container, the base of the vortex chamber 
is formed in the centre with a small hole 

20 (pressure-equalising hole); by means of this 
hole, the dust collecting container communi- 
cates with the vortex chamber, so that the 
greater subatmospheric pressure axially of 
the vortex centre reduces the back pressure 

25 at the dust outlet slot which is produced 
by the vortex. Because of this step, the 
dust outlet slots to the collecting chamber 
can no longer be influenced with a differen- 
tial rotational speed of the vortex in the 

30 separator elements for the dust expulsion. 
Through the middle hole in the base of 
the vortex chamber, and by the subatmo- 
spheric pressure in the vortex centre, a small 
stream of air is extracted by suction from 

35 the dust container into the vortex chamber, 
the said stream being charged with dust from 
the dust collecting container; some of the 
dust extracted at the vortex centre is pro- 
jected from the said centre into the main 

40 vortex again and is again conveyed by the 
latter into the dust collecting container. 
Some of the dust which is sucked back rises 
in the vortex . centre to the air outlet union 
and into the centrifugal separator, whereby 

45 the separation efficiency of the separator is 
impaired. In order that the deleterious effect 
on the separation efficiency is kept within 
tenable limits, the central hole in the base 
of the vortex chamber must be as small as 

50 possible. It has been shown by practical 
tests that the ratio between the cross-sections 
of the dust expulsion slot and the central 
hole should be 5:1. If the central hole is 
smaller than l /s of the cross -section of the 
55 expulsion slot, the central hole can become 
clogged with a large accumulation of dust, 
whereby the functioning of the separator is 
impaired. 

With a cross-sectional ratio of 5:1, the 
00 dust-extraction efficiency of the separator 
falls by about 2% as compared with a 
separator without a pressure-equalising hole 
and with a separate dust collecting container. 
The decrease in the dust extraction 
65 efficiency can be further reduced by the 


compensating hole at the base of the vortex 
chamber being covered by a guide element 
for the dust-containing air, this element con- 
veying the dust-laden air stream drawn from 
the dust collecting container almost radially 70 
into the vortex chamber, whereby the 
major part of the dust is blown into a more 
effective zone of the main vortex and is 
taken up by the latter. With this arrange- 
ment, the dust extraction efficiency of the 75 
separator only falls by about 1%. 

The best possible dust extraction efficiency 
of the separator element according to the 
invention with a pressure-equalising hole 
can be produced by a filter, for example a 80. 
sintered metal filter, being connected before 
the pressure-equalising hole in the dust con- 
tainer. In order to obtain a longest possible 
operative life of the separator element, the 
filter must be designed to be as large as 85 
possible, provided this is permitted by the 
size of the dust collecting container. 

The dust extraction efficiency of the sepa- 
rator element with a filter connected in front 
of the pressure equalising hole is practically 90 
equal to the dust extraction efficiency of the 
separator element with a separate dust col- 
lecting container. 

Another possible constructional form of 
a group centrifugal separator with . the full ' 95 
separation efficiency of separators having a 
separate dust collecting container consists 
according to the invention in that the dust 
discharged from the vortex chamber by the 
vortex is drawn through a dust discharge 100 
duct disposed tangentially at the base of the 
said chamber. The dust discharge ducts of 
the separator elements are in this case con- 
nected to a dust collecting pipe and are . 
drawn off by means of a suction fan or 105 
ejector. 

If a plurality of separator elements are 
connected to a dust collecting pipe, the air 
carrying the dust in the dust discharge duct 
must as far as possible have a constant 110 
velocity, so that the dust is not able to be 
precipitated into the ducts or the collecting 
pipe and thus clog the pipes. 

For the purpose of keeping the suction 
air velocity constant, nozzle-like diaphragms 115 
are provided in the connections of the dust 
discharge ducts of the separator to the dust 
collecting pipe, which diaphragms are 
adapted to the necessary air velocity in the 
dust discharge ducts. The dust collecting 120 
pipe is formed with cylindrical bores which 
are increased in size progressively and in 
stages from each separator connection to 
. the said pipe, the diameters of such bores 
being defined according to the quantity of 125 
dust-conveying air passing therethrough. 

The separator elements are connected to 
the dust collecting pipe according to the 
invention by means of a transitional element 
which is preferably moulded by injection 130 
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from synthetic resin or rubber. The group 
centrifugal dust extractor in which the dust 
is extracted without the use of a collecting 
container are especially to be considered 

5 where maintenance-free operation of the 
centrifugal separator is necessary. 

The air velocity in the dust ducts and in 
the dust extraction pipe should advantage- 
ously be approximately 8.5 m./sec. at all 

10 points along the pipe, so that the dust is 
carried along in the pipe by the air stream 
and is not able to settle in the pipe line, 
as this would lead to clogging of the latter. 
As regards the dust extraction pipe, if 

15 the separator inlets into the suction pipe 
were not matched as regards velocity, the air 
velocity at the end of the suction pipe would 
be too low because of the tube resistance in 
the ducts and too high at the start of the 

20 suction pipe. . 
In order to balance out the air velocity 
in the dust discharge ducts of the separator 
and in the dust extraction pipe, air dia- 
phragms or baffles for balancing the air veto- 

25 city are provided in the duct pipe of the 
separator. 

This balancing is shown diagramrnatic- 
ally in Fig. 4. Embodiments of the centri- 
fugal dust separator assembly according to 

30 the invention are shown by way of example 
in Figures 1 to 4. . 

Figure 1 represents an assembly consist- 
ing of a single element, in which 1 repre- 
sents the vortex chamber, 2 the dust coliect- 

35 ing container, 3 the distributor in the form 
of a turbine wheel, 4 a centering ring, 5 the 
dust outlet slot of the vortex chamber and 

6 the clean gas discharge duct. 

Figure 2 represents a separator group 
40 consisting of two separator elements. In this 
figure, 7 represents the vortex chamber, 8 
the'common dust collecting container, 9 the 
turbine-like distributor with intake apertures 
9a while 10 is the clean air outlet pipe, 
45 11* the dust outlet slot and 12 the pressure 
equalising hole in the middle of the base 
of the vortex chamber. - 

In the embodiment according to Figure 2 a 
(left) the pressure equalising aperture 12 is 
50 surrounded on the inner side of the vortex 
chamber by a ring of blades 16 covered 
by a plate 17. In the embodiment accord- 
ing to Figure 2a (right) the vortex chamber 

7 carries on its base additionaEy an annular 
55 prolongation 18 having an inner groove 19 

in which a filter 20 is inserted. 

Figure 3 shows a group separator, in 
which the dust is extracted directly by way 
of a dust discharge duct from the vortex 

60 chamber, the dust being sucked into a dust 
collecting pipe. The separate vortex cham- 
bers are indicated at 13 and these chambers 
comprise in the bases thereof the dust dis- 
charge ducts 14 which open into the dust 

65 collecting pipe 15. 


Figure 3a shows the nozzle-like diaphragm 
14a by which the diameter of the dust dis- 
charge duct 14 is adjusted to a predeter- 
mined value. 

Figure 4 illustrates diagrammatically the 70 
balancing of the air velocity in an assembly 
corresponding to the embodiment shown in 
Figure 3. 

The matching or balancing of the air 
velocity is carried out by the air flow at the 75 
commencement (stage 1) of the dust dis- 
charge suction pipe into the ducts of the 
separator elements being strongly throttled 
by reducing the cross-section of the duct by 
means of interchangeable air diaphragms, SO 
while towards the end of the suction pipe, 
the throttling in the ducts is reduced from 
stage to stage, so that the full cross-section 
is obtained at the stage 10. 

Since the diaphragm cross-sections can- So 
not be calculated because of the unknown 
contraction values, the diaphragm cross- 
sections must be determined by practical 
experience by measuring the resistance in 
the pipeline. 90 

As shown in the figure, the dust extrac- 
tion pipe is for this purpose provided at the 
start of the pipe with a measuring position 
which is connected by means of a rubber 
tube and by way of a U-pipe in each case 95 
to the measuring positions on the separator 
bases. . 

In order to start the balancing of the air 
velocity, the bores of the air diaphragms 
are initially set according to certain initial 100 
values in the ducts. 

The pressure which is adjusted as the air 
is drawn through the separator battery at 
the U-pipes must be at the same level at 
all separators. 105 

The air diaphragms, which are in the form 
of a nozzle, must be so matched from one 
separator stage to the next, if necessary by 
opening up the bore, that all measuring posi- 
tions indicate the same pressure level toler- no 
ance of ±2%. 

WHAT I CLAIM IS: — 

1. A centrifugal dust separator assembly, 
including a number of elements each com- 
prising a cylindrical vortex chamber ^with an 115 
approximately tangential dirty air inlet, in 
the form of a distributor similar to a turbine 
wheel, and an axial clean air outlet, and 
with connected, separate or joint dust col- 
lecting containers, the distributor and vortex 120 
chamber being made as a die casting. 

2. A centrifugal dust separator assembly 
as claimed in Claim 1, in which the distri- 
butor and vortex chamber are connected to- 
gether by a centering ring, the vortex cham- 125 
ber being provided with a dust discharge 
slot. 

3. A centrifugal dust separator assembly 
as claimed in Claim 2, in which each vortex 
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chamber is provided in the base with a pres- 
sure equalising hole, the cross-sectdonal 
ratio between the dust discharge slot and 
the pressure equalising hole being 5:1. 
5 4. A centrifugal dust separator assembly 
as claimed in Claim 3, in which the pressure 
equalising hole in the vortex chamber is 
covered by a top plate carried by blades. 

5. A centrifugal dust separator assembly 
10 as claimed in Claim 3 or 4, in which a filter 

is connected before the pressure equalising 
hole in the dust collecting container. 

6. A centrifugal dust separator assembly 
as claimed in any one of Claims 1 to 5, 

15 in which the connection of the dust dis- 
charge ducts of the separate separator ele- 
ments to a dust collecting pipe is effected 
by step-by-step increasing of the diameters 
of the individual connections. 

20 7. A centrifugal dust separator assem- 
bly as claimed in any one of Claims 2 to 5, 


in which the dust discharge duct is arranged 
tangentially on the vortex chamber in the 
direction of the separation vortex. 

8. A centrifugal dust separator assembly 25 
as claimed in Claim 6, in which the con- 
nection of the separator elements to the dust 
collecting pipe is effected by interposition of 
rubber-like transitional elements which are 
injection-moulded. 30 

9. A centrifugal dust separator assembly, 
substantially as hereinbefore described with 
reference to any of the embodiments illus- 
trated in the accompanying drawings. 

HASELTINE, LAKE <& CO., 
Chartered Patent Agents, 
28 Southampton Buildings, 

Chancery Lane, 

London, W.C.2, 
Agents for the Applicant 
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